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PRODUCTIVITY OF MAIZE UNDER WATER
STRESS CONDITIONS AND BIOLOGICAL
FERTILIZATION IN CALCAREOUS SOILS
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Two field experiments were conducted in 2003 and 2004
summer seasons al Desert Research Center Experimental
Station at Maruyt to investigate the response of maize cv. 3089
to different bio-fertilization treatments (Azotobacier crococcum
+ Mycorrhiza + Pseudomonas spp) and (Azespirillum lipoferum
v Bacillus megatherium var. phosphaticum + Bacillus sabtilis)
accompanicd with two mineral NPK levels (full and half
dosages) , under four water regime treatments: which missed
one irrigation (the second, the third, or the fourth) beside the
normal irrigation treatment as a control.

Results proved that water is a limiting production factor
of maize plants; meanwhile maize plants can tolerate water
scarcity at the vegetative growth period (60 days). Missing the
fourth followed by the third irrigation seemed to be the worst
treatments compared with the other treatments, while missing
the second irrigation treatment seemed to be the best after the
control one.

The application of the bio-fertilization treatments help the
plants to overcome the bad effects of water stress at any growth
period. The first bio-fertilizer (Azotobacter crococcum +
Mycorrhiza + Pseudomonas spp) secemed to be more successive
under water stress conditions compared with the other treatment
(Azospirillum lipoferum + B. megatherium var. phosphaticum 4
B. sabtilis). Under the normal irrigation conditions, the full
dosage ol the mineral NPK fertilizers seems 1o be the best
followed by both first and the second bio [lertilizers
accompanied with the half dosage of the mineral NPK .When
taking into consideration the environmental expenses , using the
half dosage of the mincral NPK + the bio fertilizers will be
more logic.

Results indicated that under normal irrigation, the full
dosage ol mineral NPK fertilizers followed by the combination

ol both the first then the second bio-lertilizer and hall dosage of

mineral NPK increased  significantly  the  plant  growth
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parameters (plant height, plant fresh . dry weights, and leaf
arca), in  addition it increased significantly  pigments
accumulation, total chlorophyll content, N, P and K. These
results increased significantly ear weight, number of grains per
car, 100 grain weight, consequently biological and grain yield.

Keywords:  maize, biological  fertilization,  Azotobacter  crococcum,
mycorrhiza,  Pseudomonas — spp.  Azospivillum — lipoferum,
Bacillus  megatherium var  phosphaticum, Bacillus  sabiilis.
growth characters, total pigments, total chlorophyll. N, P, K.
yield parameters. biological and grain yield.

The critical period of plant growth usually starts at the time when
reproductive organs are formed, and pollination and fertilization take place.
Therefore, cach unit of water should be used effectively and equitably.
Hence. the development of such important crops as maize with high and
stable yield under low moisture is an important priority for today's needs on
both national and international levels.

Maize is known for its numerous industrial uses like corn bread, corn
chips. paper. insulator, card board. pipes, chemicals, plastics. methanol, tar.
green corn, baby corn, starch, glucose and oil, besides human and animal
consumption,

When taking into consideration the comparative importance of water,
maize plant is considered as a very sensitive crop (o waler stress especially at
the reproductive phase. Plants can tolerate the water stress in the vegetative
growth period compared with the other growth periods. in other words. the
total sensitive period to walter stress equals the last 55 days of plant growth
(Wenmead and Shaw, 1960; Norwood and Dumler, 2001 and Nathan et al.
2005).

[n Egypt, maize plant is considered one of the main grain crops, and
during the last period it became one of the most important goals of the
Egyptian government to increase the maize production in order to face the
human and animal essential needs. In this respect, continuous extension
¢lforts had been done at both horizontal and vertical levels.

Many challenges faced all efforts made in this target, the challenges
concentrated in irrigation water scarcity associated with inapplicable
fertilization treatments, and the pollution made by the fertilizers itself
particularly under new reclaimed soil conditions (Reiad er al., 1987 and
Todd and Larry, 2005).

Maize plant is considered as a greedy plant to fertilization, particularly
to nitrogen when irrigation water is available (Nour El-Din ¢r al. 1975;
Yakout ¢f al., 1980 and Reiad ef al., 1987), but when there is a scarcity in
irrigation water, fertilization is not an acceptable risk. Therefore, biological
fertilizers may supply maize plant with all nutrients neceded for plant
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metabolism and growth  without all hazards  occarred  when applying
chemical fertilizers under walter stress conditions,

Many reports  declared  the  associations of N, fixing  bacleria,
phosphate bacteria, and mycorrhiza with plant roof system (Neyra and
Doberiener, 1978, and Van Berkum and Bohlool, 1980; Schroeder and
Janos, 2005). Other investigators reported that under water stress, the bio-
fertilizers helped the plants to overcome the bad effects of waler stress, and
increased significantly all growth characters, chemical composition, hence
yield and its  attributes  (Goicoechen ef al,, 1997, Schweigera  and
Takobsenb, 1999: Mozafara ef af . 2000; Egamberdiyeva ef al , 2002 and [
Hawary et al , 2002),

The present study evaluate maize growth, chemical composition and
productivity under the effect of two bio-fertilizers (NPK) associated with
cither 0 %, 50% or 100 % ol chemical NPK fertilizers under different water
regime treatments during the vegelative growth period.

MATERIALS AND METHODS

Two field experiments were conducted in 2003 and 2004 summer
seasons al Desert Research Center Experimental Station at Maruyt (o
investigate the response of maize plant (Zea mays 1., var. pioncer 3089) to
different bio=fertilization treatments (Azotobacter erococeum + Mycorrhiza
U Pseudomonas spp) and (Azospiriltum lipoferumt B megatherium vor
phaosphaticum VB sabtilis) accompanied with (wo mineral NPK levels {full
(100 %) and hall (50%) dosages), under four water regime treatments;
which included missed one irrigation treatment after l-mohayah irrigation
10 days after germination, {the 2™ irvigation (25 days after germination), the
3" drrigation (40 days after germination), or the 4™ irrigation (55 days after
grermination) Jbeside the normal irrigation treatment as a control,

[noculants used consisted of three straing of every microorganism 1o
protect bacteriolage in the rhizosphere, These strains were kindly provided
from microbial research center (Cairo MIRCEN), ‘The Unit of Biofertilizers,
Facully of Agriculture, Ain Shams University, Cairo.

The inoculated maize plant reecived 3 ml of inocala 7 hill just before
the first drrigation  (El-mohayah). Bacterial  cultures used  for inocula
normally had a cell density of 10 with 10 /plant , where Mycorrhiza was 60
spore /plant. They were grown in a liguid medium containing 1 g NILCI iter
(Okon ¢f ul., 1976), consequently, spores of Mycorrhiza were isolated from
the soil by the wet sieving and decanting method (Gerdemann and Nicolson,
1061),

Compost (complete fermented organic malterials) was added into the
soil during soil preparation in the dosage 20 kp/ fed accompanied with
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phosphorous as calcium super phosphate 16% P,0Os in the rate 15 and 30 kg
P,0/ fed following the treatments scheme.

The other chemical fertilizers were added as complete and half of the
recommended dosage i.e., nitrogen as ammonium nitrate 33.5% N in the rate
60 and 120 kg N/ fed., while potassium was added as potassium sulfate 40%
K,0 in the rate 12 and 24 kg K,O/fed in two equal dosage added just before
the first and second irrigation.

Spilt split plot design in four replicales was used in this experiment,
where irrigation treatments occupiced the main plots, chemical fertilizers in
the sub-main, and bio-fertilizers in the sub-sub main plots.

The experimental plot arca was 14.20 m* with four rows of 4 m in
length and 71 cm in width. Two grains per hill were sown in the first of June
in both seasons at distance of 20 cm. Plants were thinned after 25 days from
sowing (o one plant/hill.

Samples were taken one week afler applying the fourth irrigation for
studying some growth characters i.e. plant height (cm/plant), number of
leaves/ plant, fresh and dry weights (g/plant), third leal area (cm?) (using
“Li-3000A™ portable leal area meter) and chemical composition i.e. total
nitrogen percentage following the method described by Paech and Tracey
(1956), potassium percentage referring to (Johnson and Ulrich, 1961)
method, phosphorous percentage following the method described by John
(1970) and total pigments using SPDA-502 leal chlorophyll meter, then
converted into total chlorophyll (a+b) as p mole m 2 referring to the
equation published by John e/ al. (1988). Similarly, yield and its components
were evaluated at harvest time i.c., ear weight/ em , number of grains/ car,
seed index (as 100 grain weight /g), biological and grain yield (ton/fed).

Data obtained was exposed to the proper method of statistical analysis
of variance (ANOVA) as described by Steal and Torrie (1960) and Duncan’s
new multiple range test was used to dillerentiale between means as
described by Duncan (1955).

RESULTS

Effect of Irrigation Treatments

Results (Table 1) indicated that there were significant differences
between irrigation (treatments i.e. normal irrigation treatment (without
missing any irrigation) scemed (o be the superior irrigation treatment to
enhance all growth characters i.e. plant height, fresh and dry weights,
number of leaves and leal arca, followed by the other treatments including
(missing cither the second, the third or the fourth irrigation) respectively.

Similarly, table (1) water stress reduced signilicantly the absorption ol

nitrogen, phosphorous and potassium by plant, hence total pigments and
tolal chlorophyll accumulation. Plants under missing the fourth irrigation
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had e lowest growth Charactens and chemial composition i comparncd
gradually with massing e thind, the sevomd or the normal imgation
troatment as a haest o, Those results can clanfy the unfayorable oblained
growth charactens as a result of fow plant nutnition

\s indicated m table (1) water stress atlvcted negatively car weight,
nembder of grains per car, 100 grain waight, hence, both biological and grain
vield It coold be concludod that the more advanved growth stage is the more
SCRASILIVE 10 Waler atress in maize plants. Meanwhile, when there is a scarcity
of water wmgation missing ihe socond tmigation at 25 dayvs may produce
appreciated gram Ykl (2.7 ton'fad.) compared with missing the thind (2.3
ton fod) and the fourth imgation (1.8 ton fed).

Effect of Bio-fertilization Treatments

Rosults in table (2) indicated that using the bio-fertilizer-1 which
consist of (Azarobacier crococcum + Mycorthiza + Preudomonas spp) was
more superior if comparad with the bio-fertilizer -2 which consist of
izosperillum hpoferum + B megatherium var. phosphaticum +B. sabtilis,
Bio-fertilizent-1 enhanced all studied growth characters ic. plant height,
fresh and dny weights, number of leaves per plant and leal area.
Nevertheless, it lad w0 enhance NPK absorption by plants: as a result plant
total pigments and total chlorophyil content were significamly  increased.
Accordingly  using  biofertilizer-1 increased significantly all studied yield
components. hence biological and grain yield ton fed.

Effect of NPK Fertilization Treatments

When study the chemical fertilization effects, results in table (3)
clanify that the usage of chemical NPK fertilization increased signiticantly
all studied growth characters, which led to significant increase in all studied
plant chemical composition. Both growth and chemical composition
obsenvations in table (3) escorted the high vield components, biological and
grain vield obtained in table (3). Mineral fertilization may seems 1o be more
applicable to get an appreciated yield if compared with bio-fentilizers
application from commercial sight of view, as a result of highly response of
maize plants to fertilization particularly to nitrogen. But when calculate the
environmental costs which include the water. air and soil pollution, chemical
fertilization bill will have high environmentally costs if compared with the
bio-fertilizers application, especially when an appreciated yield is obtained
and particularly if there is no significant differences in both biological yicld
and grain vield were observed. This was noticed by applying bio-fertilizer-1
as compared with 100 ®« NPK chemical fertilizers as presented in table (3).
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Fiect of Bio-lertilization Treatments Under Different NPK Levels

W hen the twa bio=leetilizers elticiency studied under ditferent mineral
NPR levels, Wio-fertilizer-1 seemed to be maore sueeessive under 50%0 of the
revotmmended NPR dosape comparing with the Bio=lertilizer-2. Both bio-
fertilizers teatments incrensed significantly all studied maize plants growth
charncters and chemical composition which sipnificantly increnses in all
studied v ickd components, blologleal and grain yield as well as indicated in
bl o).

When 100" ol the recommended NPK chemical Tertilizer dosage was
applicd topether with bio-fertilizer 1o 2, sipnilicant decrease obtained in
cach ol all studied prowth charaeters, chemical composition, yiell and its
components ol maize plants ns presented in table () respectively ns
compated with the combination included 50% of mineral NPK application
and either bio=fertilizer 1 or 2.

Effect of Bio-levtilization  Treatments  Under Diflerent  Irrigation
Treatments

Comsequently, when study the behavior of the two bio-fertilizers under
difterent dripation teatments, blo=lertilizer-1 seems o be superior when
compared with bio-lertilizer-2, especinlly when water stress is - existed,
Unidler the severe water stress conditions as the fourth irvigation is escaped
due o hdgation water deficit, bio=fertilizer 1 then 2 remnined capable 1o
merease all yield components in addition to biological and grain yiclkl as o
rosult ol enhancing sipnificantly all studicd plant chemical camposition, thos
all studied prowth charneters table (5).

Sunitharly, when missing cither or 3 irripation, water stress mny
not be ns mneh of missing the ™ ferigation, though cach of bio-lertilizer |
then 2 could vasily encourape sipnilicantly all stadied growth characters as o
result ol inereasing sipniticantly plant chemical composition thus, yield wnd
its attributes (able (5),

When frrigation water is adequate enough o provide maize with s
water  requirements,  although  the dosage  100% o NPKis highly
recommended Tor maize production beeanse it s precdy to Tertilizers
particuliarly o nitrogen, but it is highly environmentally costing af the same
time: So that, bio=fertilizer-1 was superlor (o encourape all studied plint
prowth characters, chemical compositions, and therelfore yield and ity
attributes compared with cither bio-fertilizer-2 or the dosage S0 of NPK
Fiteet of NP Fertilization Trentments Under Different Trevigntion
Trentments

Under nommal vigntion treatment. 100" of NPK - was the
recommended teatment (o enhanee all studied growth characters, chenneal
composition, yickd and its components when companmge with 0% ol NIPK o
imdhicated in table (6).

‘"II
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TABLE (2). Effect of bio-fertilization (reatments on some studied
growih characters, chemical composition, yield and its
components of maize plants (combined analysis of 2003

and 2004 growin

g seasons).

Treatments Bia- Fertilizer 1 | Bio- Fertillzer 2 N:‘ll(:’"!ll'l:,)!’/n

Studied Characlers
IMant height /em 071 A 202718 204 A
= ;,E No, leaves /Plant 149583 14508 158 A
2 [Fresh weight g/Plnt 6003 B 5834 C 0587 A
QO = [Dry welght g/Plant 1094 B 101 ¢ 168 3 A
¥ |Leaf Area fen’ 166 1A 10421 1258 A
= [lotal Pigments 469 A 1531 407 A
E 2 [Chloraphyll jp mol m™ 9T TA 58130 6012 A
2 [N 141 A WA 138 A

o =

8 [P 072 A1 071l 075 A
“ K 3301 ann 93 A
» [Ear Weight /g 2024 A 441 2704 A
2 E [No. Grains fear 4208 A Jov 5 B 4228 A
S = £ [Bio yield T/fed oldA 5031 626 A
€7 Z |Grain yield T/fed 261 A 2541 265A
~ S [100 grain weight/g 21738 21158 DI1A

* Mcans
P:=0.05

having the same capital letters in the same row are not signilicantly differed at

TABLE (3). Effect of NPK mineral fertilization {reatments on some
studied growth characters, chemical composition, yield
and its components of maize plants (combined analysis of
2003 and 2004 growing seasons),

Control

Freatments NPR 50% NPK 100%
Studied Characters

Plant height /em IS0l 204 A

= ;S No. lenves /Plant 1308 I3KA
é ‘.-..‘:" Fresh weight p/Plant o2 058 7 A
o f Dry weight g/Plant 8718 1083 A
Leaf Area fem’ 30581 238 A

= Tatal Pigments 1”218 467 A
g _§ Chlorophyll jp mol m ™ 0841 6012 A
EE [N 2R 38 A
8 [wr 063 B 075 A
L TV T A
= Far Weight /g 233913 2764 A
g E No. Grains /ear 3238 128 A
S £ £ | Bivyield Tfed SIED 030A
= E | Grain yicld T/fed 23508 265 A
. 100 uraliu_l\ vight/p 18723 21A

o Mcans having the same capital letters in the

P=0.05
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F ilect of the interaction between bio<fertilization and NP'K
freatments on

growth

and s

components of maize plants (combined analysis of 2003
and 2004 growing scasons).

|

Bia- Fertilizer | Ho- Fertilizer 2 Contrul
| I reatments e
i APk NPR \Ph NPh RN
| w0y 100% 0% 160%% 1007
l[ o Studied  haracters
- lf'-l;l_lrhfight ‘m 266A | 2067 20070 | 031D 241 D
\-Jr:\_l:"l'hnl 154 A 148N 151 A 8 N 158 A
E g Fresh weight g/Plant (ST 99 62954 | sson 6387 A
- e Dry weight g/Plant 1173 A 109 41 1129A 10551 1183 A
-:;:na fem’ 4385 A 41530 424 8A 10351 4258 A i
Total Pigments W2 A | 469 A | 4760 | 461 C 467 C
- Chlorophy U g mol m 6121 A S96 KA 6199A S804 B 6012 A
ii % N 144 A 140 B 143 A IRTIIN [} 138 B
e | % 077 A | once | oman | om 075 1
% K 248 A 2380 2448 | 2B 284 A
Far Weight /g 2B42A | MS4A | 2762C | 2651C 276 4C
s
2 z | Mo Grains ‘ear 4458 A 418 3A 428 iy 41071 42248
! g Bio viekl r;r.-ay 657 A 613C 63 B | 58 D 626 B
? ¢ | (,n;,.n;l;k: 273 A 26 C 2658 | 254 C 265 I
_ 1060 grain weight/'g 27A | 6 | 22098 | B121C 21 B

o Means having the same capital letters in the same row are not significantly diflered a
P08

Egyptian J. Desert Res.. 56, No. | (2006)

CamScanner - Wss 4> suaall


https://v3.camscanner.com/user/download

i, AL A,

Abdel-At

192

£0.0 < d 12 paaagip Spueatyiudis 1ou ase( mos auwes 241 U1) SI211a[ [[eUS dUILS pur (ULIn(0d tues oy ul) siaya |endes aures oy Suiaey sueapy
P2 | PO | pa n.u.. P | 2D o 2 [0 1D Qv [ av [ aqv | qv | qg | oy ey [ ey [ oy | oy .
Lelt oL L s€ L it ) vot [zail gz | ¢ | zoe rize| evr| 62 | 00 |overls g0e) 82¢ | 6€ | 94 |ciro|gnir| MIN% 00l
por | B3 TPV T PET oV I oa oy 58 [og [ o8 [ av [ av [ 0 T a3 TagT e BT 190 [ %) | v
v v T taetl el | ve | ec livee|oorz|oee | 87 | v9 |cuve|sisz| cor | o | 82 (ol 13 it i
PVIPY [PY T PYTPY [V [ov [ov [ov [ov | qv v [ 9d | ag | qv [ eg [ vg | vg | eg | eg
e L et L 9oz |vastl cor | ve | cc lozor|szse) cez | 57 | 99 |gher|zter] pe | 3 | oo Cazs) izep] TIRRIOM
pUatas pag/ | paj/L [ seay | wa; [iysiom Pay/L | PAIL | Jeay | woy Tg@iaml pay;L [ pay/L | %oy | wy; (W3] paj/i [ paj/i Teaf | wy
utes3 | ppaes | patk suteinIydap wiess | ppais PIRTA |swesniySom| uiesd | plats | pjara suteIniyan g werd | pratk _.b_..._.m. SUICIN AT Ay
Dol |wedy | oig | oN | ey | gor |wen | og ON | 2ed ] o) JueiD | otg | oN | eg | gt |wein | oig | on e
Sjuduodwod s)1 pue ppary
..w,..u P P> pD PD 2 RIS 2D g qv | qv qQv [ qv [ qv [ ev | ev oy Ty | ey .
ot | 150|680 |rerel 25e | zez | 090 | (7] € |ose| c80 | ost |ztol o0 | oc | 501 | 161 loges| eoc | NN % 001
Pd pd P | PE | PH | oV | ov o V1 48 | 9O | ag [ @D [ 98 [ e | eg Ly 1wy eyf ., az1[Ta]-o1g]
80T | cS0 |9t ferer| 16f | ez | 7o 0| rZ b | SrT | 20 | St1 |sze9| €8t | vz | €60 | oot |poze| g cs il ’
PY L PV | PV | PV | PV | oV [ ov v WV | qd | qu g | 9a | qv | cg ] cg | oeg | oeg [ L0zI[11aa)-01]
SIC]| 950 | 211 |¢ w_m_v. 668 | ££T | €90 | 9T | 6ty | SPT | L0 | or 1 [ror9] ter | #9Z | 960 | 921 CEPL| 99 o z
5 . w -
5 , |tow | sjua . - SIUD ¥ ouw | sjud L, |1ow | s
A% | 4% [ N% [aydo| -wdyg A% | d% | N% [1Aydo| -wig A% | d% | N% ___..fao -widig A% | d% | N% ___ {ydo| -wii
~10[4) -10[42 -1ojy) ~1014
uonisodwo?) jeanuay>)
PRI P P[] T N W W | qv | Qv [ Qv [av [ qv [ ev | ev | ey | By | v MAN % 001
99c 1 L8b joore| T1 lieri|ceop] 868 | zab | 1 |9oel|ossrlgozt| 689 | o1 | itz lvsiol tiz | cz1y £1g) log | OWE
PE | PA | pd | PE | Pa | 2@ o1 W v [ v D |4 [ |gg g [ [ey ey ) 7 Joznaag-og
LLOE) ETL |Eclt| LTI [St91]|ce8e] €16 | LPIS 1 [€861] teb |€OIT|P009| IS iclIZ|sT6r|E8rl| S08 Ll 9EC - )
PV I PY IPVIPY I PY [ OV "oy 73y oV [ Qv [ qd | qa | 99 | qa | ag | ta | ea | ta | ca | eq R
FCE | 1 €L |2sTr| 6Tl {91LL|PIaE| L€6 | £C¢ Pl {eo0c|eBer|scll|relgl ectleeic|iesr|iesilgacslorr |2ore o :
-way hueyd/shueyd/al weidy | woy | way (wed/3|ed/a| weydy | woy | way weydzs | wepd/3| yerdy | wagd | wy fwegd/a|iepd/A| wegdy | way
eare [Jydiom jyFram saaeaf[ydoy| case |jydiam Wyatom | saaea[ydoy | tare [iydrom | ydrom|saacay waay [ eaae ySaa [iydaw|sasea)[yyiay
Jea ) Ua | ysarg| oN | weyd | e | G | ysang| on | uerg | gea | g ysatf| ON |wurd | gea | U | ysasg | oN | uelg
SIIEIE) 01N
ﬂo:—qﬂ_h.—m ynoy :c__zﬂ:.-_ pangp ﬂem_:u_m.._hm pundas __o_-:u_._.-— UOnEzNIag
duissipy aurssipy Juissipy [CURTIN] ron

“(Suoseas ulaoa3 pOQz put £00Z JO SISA[euE pautquod) syue[d aztew jo syuauodwod s pue ppara “uonisodwod

[EITWIYD 'SIDILILYD YJMOIE JWOS U0 SHUIWHEIL) UONLZI[[IIJ-01q PUE UOHELLIT UIIMIIG UONDEIIIUT AN} JO 129133 *(S) ITAV.L

5., 56. No. 1 (20006)

J. Desert Re

yplian

Eg

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

PR A YT ITY O MALST I NI A wa e (T

~ P e

{ 'f‘r — —
[ hreaa | 3 exed mtEix

" N TR TNICTT
RHE G TIgERTIETL
B LTI IETIRITY
[ lmen 3RS aleal

evadid [ 3 Baa wefln
ARt TRT P Y
f'l{— BEPTRIL Y
l-n'--'—-wf"'uo’ ‘. - - "

Jr‘.k":"' ERLIRILIE
]I .‘!E.L‘d {f’:‘. '.'00‘

| g}r};;.f )i '..;.. ,.}r .3_.:
N3, = £ "‘(:‘- Q‘F."q

} :}Ln-, ‘}-*o- T
l”i"“'f DAL

ai l l!‘-'t'*"' ” l( -E:f1:~«1
J,"'I" L ! ,l .:';l" d}!;a.,, \]

..“-O!\-

R b, en b d gt ) el amd b v s f Bt [las bbb d sl e o JW)
!
b

[ o rad b
b g aliEe (3 ey
PR presd (5 ket v o
§ kA ldde sadd
'i | LT LRRINLS ,,,t‘-,,-.‘

{

Yy
l!'!

Tasel = [Fuid i Co v ees bteay yogrind ool WL pumvd Lotaiad bratmsB 14 e e ®

b g w—
P'-?&---!_.
o
(W
”hkm"“
b am g TV

»
.
*u

8. b

[ S S R U —

C canner = Wsd &> swaall


https://v3.camscanner.com/user/download

Abdel-Ati, AL AL

194

SO 0% 1T PAALIP AIUEIIUELS 10U AP (M01 SWPS 31 U1 SIANI] JPWS SUES PUR (LUNJOD AL ) UTY S1a1a] Puded SWEs AU SUIAEY SURITY
_ | [
I

|

ov | pa [ po | pa | sa | s |oou]ov|sa eav|av | av [av | av | ev | ev [ ov [ev | ov | %o | 2
QOT | L8F |vore| T1 [LErI|TEYE| BER | C8F rl |90l [ YsST{8UC] | 689 a1 122 |estg| rwIT fecit [ €1C | 19C | V 2
o T T pa P T mi [ oa [ 30 {00 [ v [ 5a [ 4a [ aa | @ [ [ 9 [ ™ | &1 | 71 | ¥ | *1 | oo | 2
cec | sog [cosg| Lot [ o2t [ ove [ g8 | sir | cCl foel [ sor Trlotjarrs) sl poe | SO [ recl] rid Yl |t eTC 1

PO | PHV | PHV | PV PC | 208 | 2EY |PDAIV] AV | RV | aoH | Q) | a6 4o | ea | v | eaa |oed "] enonl |
0t | T |9fcr| £l Y9l | usg Th 6ls 1l jteal|oLer] o0l | s8s b OIC Revr{oxrllLCol| L LET |
PHV | PV PV | PV PE | V| IV | 2V [ OV WL QO | 908 | 9V ad av e) efl el LS ) w08 _
mﬂncxhpwi.m hnn_c:...v._.:.r.mm o lewzlcier|oon]| 259 | €t [eIT]xnI1S[8 101 €188 | ¥I €T

T 7Ny
oyl

PAD | PAD | PO | pa | P | aad [ aav [Poav] av | 20 | 40 | G0 | 408 | At A | eo4d | T e o | W 0 “
LT | TLs [9ILE] T L8P 9NOL| L8 | O6r | T Sol [LYIr|{Csul €688 ] S1 [L9T| Bor |TTEL] ITL 91 |1L9CC] “
Pt | PEIV | PHV | PV PD | WV | AV | MV | AV W90 | ) qfl 4t qer | v | e vl — R o001
oce | sec feser| € oo | ret | 9o | rec §ovl 1ol [rRer|TTIL] HO09 | SI | rIT [Se6r| | 8¢ L fearcl ™ =z ‘
PV | PV | PV | PV | PV |28V | 2V w W W[ A8 | qEV | AV [ 9V | gV Tl £t v efl | W =
SsE | roOx Ltk ¢l S8 | ror Lo | frs 1 |9Col|wstr| ITL | LS9 | 91 Jeocl[cors] oLl Lul |9 88T 57
Py | POH | POH | PV EHERNECEEN LT R RS (¢ uel Qe | 90D | el | eI (] e 0 =
w8c | s59 [Lswe| LTI [£9s1|Toiel co8 | Tor | I [€L6l|TTER| 801 JEo0Ls| sl |€LOT|TISTIELT LI _jLuge | |
[
Ausy jueydsa Eu_._m wegdy | o | wdy fueegd 3hueyd 3 uegdy | owar |y wepdafuerdd) e | wad | wo fued @ wegdi@d)uegds | owa _ uonez- |
eage | yg@an[iydaw saweafiydioy| ease [gdanfgdaw|saswag iy eam i pEaw | sawap iy ease Y@ [Igdaw | saea| (1yFmny u _”_: 1j1e2) {
oot | i | sora| ox | wera | ey | S | wsanr| on | e | gern | Ga | wsong | on | wend | et | ua | s oon e TP o _
| | |
[ M
UOLEBLLI [ )an0) wWoNEELN pay) TOLERLLIL PULIIS unneRIILg = ,
Bunssiy uissily Bunssiy [0y, NS

“(suoseas Surmoa3 $007 PUT £00Z O SISS|EUE paulquod) syueyd dziew Jo S12)IeIBYd IM013 JIWOoS U0
SJUI W ET) UOTJUZI|IJAD) [EIIUIU M N pUE UONLZIId)-01q ‘UONESLIIL UM uonaEINUL AY) Jo 192))7 (L) ATdVL

CamScanner - Wss 4> suaall

6, No. 1 (2000)

€S,

m ). Desert R

pti

Fuy


https://v3.camscanner.com/user/download

195

R STRESS..........

-

PRODUCTIVITY OF MAIZLE UNDER WATI

SO0 (10 PAALIP APUPITIIUTIS 10U DI (WOS DWLS D41 L) SIID] J[PHIS DUIES PUL (ULINJ0A DWRSs D) un) sI01a) peided swes a1 dunaey sueapy

ra 18] i Ml AV [ 08 | 204 AN AA (aav) av VLIV [ UV | BV | ey ry v LAY w001
:3__ IS0 | 0RO | LOLE| LSE|TET] 090 | 1T (1TIS] € |0sT| T80 | 051 [Tro| 908 [0S | 500 [ 1ot |9ses| €es | ™ ~
0 m
3
PO LR | Pd | pd | pd | OV [ 0g [ 90 20 [ fam | @1 |oad [ am e e | ea | e | e, =
9C 1| S€0 | ¥90 S8C | teT joLT| ac0 | 0T S8 | 91 |CFT| £90 | TP I | 1S8S| 99t [ IST| 980 | 8¢ 1 | 88LY| ROUS
Pav | pod | P9V PO | POt | OV AL [IDAV| (A | A (HUV] 9 | 48V | Qi [ 9da) | D L) el el LUSH I 00l
OLT] 950 | 6l 1 |89k 6f |9£T) 90 | D1 rrr | src] L0 | ST [SIT9) €80 [SET] 160 | 0L L |oes | ™ wu
MV P Pav | PV PV O[3V L 30U | SEV | 208 | 208 [QEV | QOH | 4V [ A | 908 (D T gl o] et 0u0s M.
LUC, Lsu | SUL 869 SOr | IFT| €90 | LT |88SE| €5k [9rT| 920 | R 1 |Tory)| Sor | LT | 001 181 |9ILL| LTS ‘ ml
rd P Pa P PCL | 2V | 308 | 208 | 2 21 (48gvV] 43 Qe [ QHD | aa | PO | Bd e 4 H B LU 0 H
SO L) CSO | TLL J19or | €L [€€T) 190 | TT | 9TS | L€ [€FrT| 690 | €F 1 [F90s| 1 LF |CST| 880 | 091 | LS89 | 1€
Pav | pPH Pt PA | PAV | OV | 2 [2DEIV| 2AD | 3D (qQEV| D | UEV [ 92 | 4D | D v L% vl t) |, Ve 00T
Sl 950 [ LI L TLI9r ) c0r [LET) SO0 | STT | 6FS | 8PP [SPT| SLO | SP 1 | PCHO | TOF [8ST| SO0 | 1L 1 [Lrel ] T€S i nmn
PV | PAV | PAV | DV PV | AV 1 2V | OV | 98V [ 81V [Q€9V | 98V | 98V | 408 | a8V | vd oy 'V vl 1Y 008 m.....
STT 8s0 [ ol UL OSr [ €1r | IrT| $90 | 6T1 |rCTLs| 9t |LrT| o0 | 8P 1 |8s99| zos | 8T | sol (ool [coig]|cos| ™ E
PAV| PO | PAD [ PAD | PAD | 3V | 20 [20AV| 20 | A (4dY| 44 | 48V 4D | Qa1 | e | ed) | ea | e feaa | w ,
LOTE sCo [ rl 1 |eCCh| T8 [tET] 190 1 tTH JLOEE] vr | €T 000 | T 1 | €19 [ 6LE [r€T) 060 | 991 | S069] SIS |
. - W - w o
) Lo, |lOwm| s ) o, |lowr| swa . . , | ow | sjua . ._ | 1owat | osiua W[ juoneZIpiug
N%| d®% | N% (sydo | -widtg N%[ d% | N% 11 ydo| -ty N%| d% | N% 1aydo | =widigg N% | d% | N% J1Aydo |-ty |ty olg]
LA0lD oD 10[4) 1014
UONEFLLL 1AN0) UOHUERLLIL P} HONEELLIL PU0IIS uoyrRLL -
BUISSIIY durssiyy Augssipy IOy uonesLLI|

“(suostas Bura043d F0Z PUE €007 JO sisAjeue paulquod) syueid azicw jo uonisodwod [EINWAYd o
SIUIWJEIL] UOLITZI[INID) [EIAUTW HIN PUE UOHEZI[I]IJ-0Iq *UORTEELLIT UIINIIQ UOHILIIIUL Y3 JO 393 *(8) ATAV.L

5. 56. No. 1 (2006)

ptian J. Desert Re

Lgy

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

Abdel-Ati, AL A.

o
=y
—

SO0 S oL IR PAIAIP APIUE TS (01 200 (AN WS ML AN SENII] [[FRES SUICY PUE (WIS 20T i

) 1] [ERdE D SUIrS ag) TUENEY U

1 ——TT ] =Tt i

e Lo Feal ma | ovn | oaa | sa [soa] >0 | sa | av [av janviaav | av | v [ ev [ evioev eV, g -~ |

st ees lssesl cio | oot {ost lswiclzent] tov | 2ot {eTrz {staT{rse v oo | LE0E [N TU oty pSs of £ 1E9 | L OIF 3 W

— [~ |

PA LR | M SR RS I A I e ol | ad fao b anr |oad | eod [E0d [ THO | FOL L PO g, 2 b_

1€ 10 [ost 11900 €| 6Tt | e rn [ot 2t fosoclsos | ore | v 217 [s 1T s Cjoto o] oTr | LeoT [os 17056 JJOTL L] ONF | L i

— I

Lo ol o | e [aou[oou] 2a | 200 »om [ wou jaalexa| qa [ o | w=aa e | =] va foi g, g0 “,

irst lorsticoo ] rez | coot [ evet |rsecloie ] oor | v 8eT [ oo 2T [SseTjoseop srr | LT [us oD [STETeN L] LTI ] Crt = m

; =

P PPV PR Ml RTVASEN IR A IR TT I BT A G AR TY A SO S AR LA G B B B TS 11 B A e) Lo BN e I L | " oL 08 == |

1701 lstotlsss o] sor | ooozfsroz|rsrolous|ovor| cosl [rord [essIRley] Tur [ roor 8D IT0 SCr S| v eS| ure * 879 |

PP R ra XU | x| 2 M| el Ay | Jaad e LS B R B v 0 i ~

serl fese tlerz gl 2T | oSt pssstjsorclosos) ot | oel |0 ITfora To9n o LIEr | sed ETsT LTy nT L) Dot | ESIE |

7 l

pow {peouf e | pow | pos | a0u [ r0u ] 20 | 208 | 00 | AUV [ qEY | Qd | HA) | say | Rd) [TAD | Ra | Rad) | "D o001 , _

ILSt(ess UTie e 16T {voel [ 1ToT|SIeg(ssrsl Loor| € 16T [ e9sT |SENC{TIs 9ftesr ) Y eos | TLD [ISTERODN| uCs | LRLL ¢ = .

~

a {

PV PV PV PV v MP AV | AV | Y BAY AV | Qv | 4El | 4V | gV 'l LT I B e 208 == |

091 [ZeoTlose ] e | 21 | 9ol |sisZjooa sl tolr| TOT |1 vl [YoN T{9e8 9 RO | L 10T | 1o 8T (S9r €|SOLR| L 1os | € 9y d BT |

PAD [PADI P | PO | PAD | 2D D [A] 2D | 2D | add [4dd | 9| 9*a | 4aD | FE | oed Lo LE | 9 - [

CLet 218 1ooag] vuz | €ofl | 96l [TSeT(oal | Lssg| SeT | Lo TTMNOT(STEO) IbF [ Loll | 1T 9T |TE1 €{9Er L] € Lor | £ 9T

wdawpap pargf was | & dawpay ppapa) sea | 30 ydawpagppaygf a3 ydawpagpipagsd] e |3 . _

uead |ppas E.J_;.mc:..__u__;m_u | wiead [pror < fprarshureaig@a | wiesd [praidprardsuimnnyde g uiead (prais _.._u_.?.:_EUr__m_u \ m; _..:.3.:_:&.

001 feaoy orgt [ oN | a1 | 001 fuiy‘ongy [ oN | e | 001 iy ol [ ON| U | 001 IRI) ot | ON | v vy cog |

uonEsLIIl 1Inoj UONESLLIL pAIL) uonEILLIl PU0IIS uonesLLI| —_—
duissipy duissipy Buissipy [Ewoy nesLLI|

*(suoseas durmoad £0z pue €00z Jo sissjeue paurquuod) syueld szicw jo syuduodwod plais pue ppa1s uo
S)UIWEII) UONBZINIJ) [LIIUIW M JN PUT UONEZI|I}I)-01q ¢ UONESLIII UIIAIG UOKIEIdIUL Y} Jo 19313 *(6) FTAV L

6. No. | (2006)

Ch.,

gyptian J. Desert R

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

PRODUCTIVITY OF MAIZE UNDER WATER STRESS ... 197

Effect of Bio-fertilization Treatments Under Different Irrigation and
NPK Fertilization Treatments

The combination of bio-fertilizer-1 with 50% of NPK was the superior
in order to encourage significantly all studied characters as indicated in
tables (7.8 and 9) respectively.

Under the moderate water stress, when the second irrigation is absent,
the combination ol bio-fertilizer-1 with 50% NPK was capable o overcome
all bad effeets obtained (rom water stress and could significantly encourage
all studied growth characters, chemical composition and yield and its
components as presented in tables (7.8 and9). The second recommended
treatment under these conditions was bio-fertilizer-2 with 50% NPK.

When missing the 3" or the 4™ irrigation. plants will face the
challenges ol the severe water stress conditions, Only bio-fertilizer-1 with
50% NPK and bio-fertilizer-2 with 50% NPK were able 1o overcome the
unfavorable growth conditions and could significantly improve all studied
growth characters, hence chemical composition, yield and its components as
presented in tables (7.8 and9).

DISCUSSION

As itis well known, maize plantis a very sensitive crop to water stress
especially at the reproductive phase. Plants can tolerate the walter stress in
the vegetative growth period compared with the other growth periods
(Wenmead and Shaw, 1960).

Results indicated thal three irrigation treatments out of four were in
the vegelative growth, while the fourth one lied between both of the end of
the vegetative growth and the beginning of the reproductive growth period.
In another word. the first three irrigation treatments were applied in the
Juvenile period, while the fourth one was in the beginning of maturity.

Many investigators indicated that plants in juvenility can tolerate and
overcome (he unfavorable growth conditions such as waler stress, salinily or
even heat stress rather than those in maturity. Plants in juvenile have high
concentration of growth promoters such as 1AA, GA; and CKs. 1t helps
signilicantly in compensating any decrease may happened in photosynthesis
pathway., water and mincerals absorption and finally gencral decay in plant
metabolism as a result of producing inhibitors such as ethylene and ABA
when stress occurs (Muhammad., 2005; Nathan er al, 2005).

Similarly, at maturity plants generally have high concentrations of the
inhibitors comparing with the promoters; the way it encourages assimilates
transportation from sources to sinks accompanied with recognizable decay in
plant growth and metabolism, to reach early the end of life cycle by
producing the fruity parts (Devieln, 1969; Al-Kaisi and Xinhua, 2005). This
can clarily the results obtained in this study when taking into consideration
the hazard elfects ol water stress on maize plants growth, chemical
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composition therefore yield and its components especially at the end of the

juvenility compared with the early juvenile growth period.

Several investigators reported that maize plant is considered as one of
the greediest crops (o use fertilizers particularly to nitrogen. Nitrogen is one
of the major clements which encourage assimilates metabolism and
transportation, through encouraging plant photosynthesis rate. (Moursi e/ al.,
1970; Ibrahim ef al., 1979; Moursi ¢f al., 1983; Reiad er al., 1987). This can
simplify the appreciated observations obtained as a result of adding the full
dosage of NPK fertilization when compared with the half dosage fertilization
or with applying both of the bio-fertilizers under investigation.

The biological fertilization may consider as the only available solution
to apply fertilizers when there is irrigation water scarcity. Positive plant
growih responses afler inoculation with associated N fixing bacteria were
found by scveral investigators under water stress conditions (Nur et al.,
1980).

Perhaps the superior results obtained when applying bio-fertilizer-1
rather than bio-fertilizer-2. may be achieved as a consequence of the micro-
organisms elficiency in N-fixation, producing organic acids and phyto-
hormones as IAA, GA; and CKs, which led to increase P and K availability
in plants rhizosphere, beside the higher P and K release capability of the
micro-organisms in bio-fertilizer-1 if compared with Bio-fertilizer-2 (Ishac,
1989; Schroeder and Janos, 2005). All mentioned factors together led to
produce higher yicld as a result of incurring plant growth upshot improving
plant chemical composition and metabolism.

The superior resulls obtained from bio-frtilizer-1 either under normal
irrigation or waler stress conditions, are because of the hyphal development
of the mycrrohiza which play a big role in improving the soil mechanical
texture out of the nature of fungal growth: in addition it plays as lateral roots
exchanging the carbohydrate and the amino acids from the co-operated plant
to the fungi, on the other hand. phosphate and other minerals from the
fungus to the co-operated plant. Under water stress conditions, the hypha off
mycrrohiza plays as an additional lateral root system providing the water
from long distances away from the root system to the plants. (Hall and
Fish,1979; Trans and Schenck, 1982).

Azotobacter  crococcuma, as the second microorganism in the
biofertilizer-1, helped in increasing nitrogen soil content through non-
symbiotic nitrogen [ixation pathway. This was producing plant growth
promoting phyto-hormones such as 1AA, GA; and CKs. which helps in
encouraging plant growth, and organic acids therefore reducing soil pH. thus
release the unavailable soil nutrients particularly zine and  phosphate
especially under calcarcous soil conditions. All these lactors together led to
enhance  the  photosynthetic  pigments  accumulation  thus — increase
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photosynthesis pathway as well as increased yield and its components
(Devieln, 1969; Ishac, 1989 and Schroeder and Janos. 2005).

When NPK soil content is increased through mineral fertilization, the
micro-organisms in both bio-fertilizers used the suitable NPK which added
directly into soil instead of going through N-fixation. Unavailable P and K
release pathway. by the mean of micro-organisms inhibition because of high
soil content of NPK (Ishac, 1989: and Schroeder and Janos, 2005). This can
illustrate the results observed under all studied water regime conditions. But
once discussing the severe water stress conditions when missing 3 or the 4"
irrigation, plants faced complex challenges which seriously defend against
implementing plant life cycle. Bio-fertilization remains alone capable to
overcome the water stress hazard eflects through producing growth
promoting phyto-hormones such as IAA, GA; and CKS, beside the organic
acids. Moreover, aclivate the enzyme phoshatase which help in releasing P
and K in plant rhizosphere. Consequently, encourage the plant metabolism
and improve the plant chemical compositions and growth, to be confirmed
finally as significant increase in yield and its components (Kumar e/ al.,
2005).

CONCLUSION

Using the biological fertilization technique as an eco-friend source of
NPK is urgently needed to save the environment and reduce the running
costs of crops production particularly in the new reclaimed areas, and lo
avoid the inapplicable risks of applying the mineral fertilization under water
stress conditions.

Using the biofertilizer-1 alone is highly recommended under waler
stress conditions, while it is permissible accompanied with the half of the
reccommended dosage of mineral NPK when irrigation water is sufficient
enough.
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EFFECT OF PHOSPHORUS AND POTASSIUM
FERTILIZATIONS ON YIELD AND QUALITY

COMPONENTS OF PEANUT (Arachis hypogaea L.)

AT THE NORTH SINAT AREA IN EGYPT

El-Afandy, Kh. T.
Plant Production Dept., Desert Research Center. El Matareya. Cairo. Egypt

Two field experiments were carried out on the sandy
soils with drip irrigation system at EI-Sheakh
Zowied Research Station of the Desert Research Center.
North Sinai Area. in Egypt, during 2001/2002 and
2002/2003. All field trials were performed with the aim
of studying the eftect of threc levels of phosphorus (15.5.
31.0 and 46.5 kg P,0</fed.) and three levels of potassium
(24. 36 and 48 kg K,0O/fed.) on productivity and quality
components in three peanut (Arachis hypogaea. L.)
varieties (namely.Giza-5, Giza-6 and Ismailia-1). The
obtained results showed that the Ismailia-1 registered
variely was superior to Giza-3 or Giza-6 according to
yield and vield components. In addition. phosphorus
fertilizer at the rate of 46.5 kg P,Os/tfed. combined with
potassium fertilizer at the rate of 48 kg K.O/fed. have
been given the highest significant values for sced yield
(341.47 kg/fed.), for quality, vield and yield parameters.
The phosphorus levels were significant for all varieties
plant height, number of pods/plant, 100-sced weight and
shelling percentage. Phosphorus and potassium levels
showed significant effects inducing the highest 100-seed
weight, shelling percentage. seed yield/fed., seed oil
percentage and oil yield/fed. The three-faclors interaction
among the varieties. phosphorus and potassium levels
proved to be highly significant as thev induced the
highest number of branches/plant  and  shelling
percentage. It is concluded that Ismailia-1 was found to
be the best that the utilize of the highest rates (46.5 kg
P,Os/fed. and 48 kg P,0s/fed.). The varietics Giza-5,
Giza-6 and Ismailia-1 gave the highest significant seed
yield/fed. under the drip saline water irrigation conditions
on sandy soil and combination of them can be
recommended for the peanut.
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Keywords: peanut (Arachis hypogaea, 1.), EI-Sheakh Zowied, North Sinai
of Egypt, varicties, phosphorus and potassium fertilizers,
salinity, quality, yield, yield components.

Peanut (Arachis hypogaea, L.) is one of the most important oil crops and
food seed legume. It contains about 50% oil, 25-30% protein, 20%
carbohydrates and 5% fiber and ash and makes a substantial contribution to
human nutrition. In Egypt, oil production is not sufficient for the local
consumption. So, it is of great imporlance to improve peanut production by
several agricultural practices such as selecling promising varieties and
applying balanced fertilization at a proper rate. Peanut crop can be grown
successfully on the light textured soils, if conditions are favorable. On the
other hand, soils of North Sinai Areas could be a promising area for the
cultivating of this crop. Importance of this area can be increase when El-
Salam channel completed, however, conditions of soil, its fertility and
quality of the irrigation water may constitute a current problem for planting
this crop at the wide scale. This research is an attempt to introduce peanut
crop in this area under the condition of high soil salinity and irrigation water.
This may necessitate beside the introduction of the crop a study to compare a
number of promising varieties under different dosage applications of
phosphorus and potassium fertilizers. Several investigators showed peanut
varieties, dilferences in weight of pods; seed yield/plant, 100-seed weight
and seed yield/fed. Among them, Shams El-Din and Ali (1996) recorded
significant differences among peanut varieties in shelling percentage, as well
as oil and protein yiclds/led. Phosphorus considered being one of the
important nutrients that required in large amount for the optimum growth,
yield and quantity in oil seeds. Peanut responds well to higher levels of
phosphorus fertilizations, especially in saline soil conditions. Peanut yields
appeared 1o be gradually increased as P level increased under several
conditions as reported by Patel (1992). Regarding potassium fertilizer, Patra
et al. (1996) showed a positive response in yield of peanut to K fertilizer.
Saha ef al. (1994) indicated that, pod yield and yield components increased
by K application. In addition. Patra ¢r al. (1995) found that application of 45
kg K,O/fed. increased the yield and yield components of the peanut. El-Far
and Ramadan (2000) observed that application of 36 kg K,O/fed.
significantly incrcased number of branches/plant, pods weight/plant,100-
seed weight, shelling percentage and pods yield/fed. in peanut. Similarly,
Darwish ef al. (2002) were noticed that adding 48 kg K,O/fed. fertilizer was
significantly increased seed and oil yields/fed. of peanut. Anton and Bassiem
(1998) indicated that 100- seced weight and pod, and seed yields/ fed. of
peanut were responded positively lo application of potassium up to 48
kg/fed. under the sandy soils, peanut may required P , K fertilizers (o
improve the pods production and their quality. Nasr-Alla ¢f al. (1998)

Egyptian J. Desert Res., 56, No.1 (20006)

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

EFFECT OF PHOSPHORUS AND POTASSIUM ............... 207

indicated that the number of branches/plant, yield of pods/plant, and per fed.
of peanut increased as the rate of P and K increased as individual or
combine. ElI-Far and Ramadan (2000) showed that application of 46.5 kg
P,0s/fed. and 36 kg K,O/led. application had a highly significant positive
effect on yield of peanut. The objective of this investigation was 1o study the
response of yield components of some peanut varieties to phosphorus and
potassium fertilizers under the conditions of sandy soil and irrigation with
saline waler using (2420ppm) drip irrigation system at El-Sheakh Zowied
Research Station of the Desert Research Center, in North Sinai Area, in
Egypt, during 2001/2002 and 2002/2003.

MATERIALS AND METHODS

Two field trials were carried out at El-Sheakh Zowied Research
Station of the Desert Research Cenler at North Sinai governorate during the
2001/2002 and 2002/2003 to study the effect of phosphorus and potassium
fertilizers on quality, yield and yield components in some peanut (4rachis
hypogaea, L.) varieties (namely;Giza-5, Giza-6 and Ismailia-1).The
experimental sites soil was sandy and irrigated through a drip irrigation
system with water having 2420ppm salts. Physical (Black, 1965) and
chemical (Jackson 1958) properties of the experimental soil was given in
table (1).Irrigation waler was analyzed to delermine ils contents of anions
and cations at El-Sheakh Zowied Research Station (Table 2).The
experimental treatments were designed as a split-split plot technique with
four replicates. The main plots represented as the three varieties of peanu;
namely Giza-5, Giza-6 and Ismailia-1 and sub-plots are three levels of
phosphorus fertilization. Sub-sub-plots were designed as three levels of
potassium fertilization; namely (24, 36 and 48 kg K,0/fed.) (feddan = fed. =
4200 m?). Phosphorus source was calcium super phosphate, which was
applied at the rates of 15.5, 31.0 and 46.5 kg P.Os/fed. It was applied before
sowing during the seedbed preparation. Another fertilizer is potassium, was
applied in three equal doses such as (I)at sowing,(11)20 days after sowing
and (I11)40 days after sowing. The size of the experimental plot (sub-sub-
plot) was 3x3.5m (= 10.5 m’ = "y fed.). which included 7 rows. The rows
were 0.5m apart and on row plants distance were 0.20 m. Sceding rate was
50kg peanut sceds/fed. Sowing was made on May 15, 2001 and May 18.
2002. Sceds were treated with vitavex prior 1o sowing. Threce seeds were
applied per hill then each hill was thinned afler two weeks (rom sowing as
two plants per hill. Nitrogen fixing bacterial strain was directly given into
the soil afler sowing. Ammonium sulfale (20.5%N) fertilizer was applied al
the rate of 30kg N/fed. at two equal doses: at sowing and 20 days alterwards.
In addition, gypsum was applied at the beginning of flowering stage at the
rate of 0.5ton/led. Farmyard manure (FYM) al the rate of 20m /fed.. was
thoroughly mixed with 30cm upper part of the soil during the scedbed
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preparation. The chemical composition of the FYM is listed in table (3). At
harvest (105 days from sowing), the following characters were estimated on
ten random plants in cach sub-sub-plot in both seasons: plant height em,
number of branches/plant, number of pods/plant, pods weight/plant gm. seed
weight/plant gm, 100-seed weight gm and shelling percentage. The latter is
calculated from the following equation:
Shelling percentage — Seed yield (kg/fed.) / Pod yield (kg/fed.) X 100

In addition. a 3m’ plot in the middle of cach replicate plot was
harvested. Pods yield kg/led.. seed yield kg/fed., seed oil percentage and oil
yield ky/fed., were estimated. Dry mature seeds were ground into very [ine
powder to delermine oil percentage using Soxhlet apparatus and diethyl
ether according 10 A.O.A.C. (1990). Oil yicld was estimated by multiplying
seed oil percentage by seed yield kg/fed. All obtained data was subjected (o
statistical analysis according 1o the procedures of analysis of variance
(Snedecor and Cochran, 1981) and the least significant dilTerence test was
used to compare of the means (Gomez and Gomez, 1984).
TABLE (1). Some physical and chemical properties of representative

soil sample from the experimental site

Soil depth (ecm)
Soil property
0-30 30-60
Partice size distribution

Sandy % 98 50 98 18
Silt % 069 085
clay %a 051 057
Textural cliss sandy sandy
Organic matters % 0023 0.052
PH (1: 1 waler soil suspension) 7 81 783
EC (s m™) 068 075
Cal' 0y % 1.45 1.31
Soluble cations (meq / 100 g)
Na'! 1 56 116
K 0.17 0,22
Ca" 104 125
Mg" 0.35 105
Soluble anions (meg 100 g)
or . 1.05 111
HOO,! 087 121
SO,7 120 174
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TABLE (2). The average values of chemical analysis of the used
irrigation wafters.

EC Soluble nnions (meg/ 1) Soluble eations (meq/ 1)
Seison pll —— R
PP et o | N K| €0t

Heo' | so° or

232 1291 | 1974

a7 1058 | 2631

200172002 $1 | 2276 [ 489 | 607 2600 | 018 054

2002/2003 83 2565 | 547 | 737 2693 | 019 06K

TABLE (3). Some chemical propertics of the applied farmyard manure

ri EC ds/m organic maller % % N% C/N
742 174 54 22 3152 221 14 26

RESULTS AND DISCUSSION

1- Effect of the Scasonal Variations
Results in table (4) represent averages of the studied seasons. It is
obvious from the results that all of the studied characters were showed
significant difTerences between years. Greater yield and yield components in
the first year as compared with those in the second can be explained with the
salt accumulation and non-residual effects. This parameter was prominent in
the number of pods/plant and weight of the 100 sceds (Table 4). These
findings are in harmony with those found by El-Hosary ef al. (2000).
TABLE (4). The average of seasonal cffect on yield and yield
components of peanut plants under the saline conditions
at El-Sheakh Zowied.

J . J . i i
Plant Number [Number| PPod Seed ’(lll ) Pod seedd [ Oil
. . of aof  weight) seed Shelling] . % Seed
Sensons Imp'mhrmwhus wds/ | plant weight/ meight| % yield | yield oll % yicld
(cm) i Rl 1. plant(gm) " * (kglfcd.)kkgil’ul.) (kp/fed.)|

plant | plant | (gm) (zm)

2001720022603 797 [ 1001 {1120 506 [4236| 4508 | 71746 | 306 56 [38 39| 118 71
2002200328 77 731 | 946 [ 1064 | 471 [41ad| 4401 | 58239 | 24097 |36 59| §9 99
5.0 Jod0] 007 | o3t 013 ]| 019 [o3s]| 103 | 1436 | 1147 (040 59)

TSD. 0.03 level,

Effect of the Used Varieties

Data in yable (5) indicate that there are signilicant differences among
the studied varieties as averaged across other treatments and both years of
the study in approximately all studied traits. Ismailia-1 could significantly
surpassed Giza-S, lor investigated parameters such as plant height. no. of
branches/ plant, no. of pods/ plant, pods weight/ plant, seed weight/ plant,
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100- seed weight, shelling percentage, pods/ yield/ fed.. seed yield/ fed., oil
percentage in seeds, and oil yield/ fed. Inherited genetic variability reflects to
each variety more than effects imposed on the plants by the applied
treatments. These findings are in line with Sarhan (2001), and Abd-Alla
(2004) and Ali er al. (2004). Generally, Ismailia-1 surpassed Giza-6 and
Giza-5 for the most yields and yicld components in this study.
TABLE (5). Effect of varieties, Phosphorus and potassium fertilizers on
yield and yield components of peanut under the saline
conditions at El- Sheakh Zowied.

Plant| NIPETNUMDET oy | Seea [ 100 Pod | Seed [Sced| Ol
l-.-culmcnl.\lw.ighlhnmclw o pods/ weight/ | weight/ \\.'cighlq'“:,mn .,vicl.d _vicl.d (‘:il _}'iel'd
(cm) plant plant plant(gm){plant(gm) (m) o [kg/fed,)(kg/fed,)| % (kg/fed.)
Peanut varieties
Gizas [2433] 645 8§52 962 411 4028 4284 [57593 | 23068 B5.91| 83.59
Giza 6 [2806] 794 988 1108 497 [4196] 44.71 | 661 72| 27861 B764 99 80
Ismailin-1 {29 81| 8352 10.80 | 1205 559 |4346] 46.08 | 712.13 | 312.0]1 |38.92] 127 65
I.S.D. (049 009 038 015 023 046 | 1.26 | 1759 | 1404 |049] 724
Phosphorus levels (kg/fed)
133 24 86| 666 874 998 431 [40.80| 43.14 | 396.86 | 242.57 B6 51| 89.90
31 2716) 784 983 1095 491 [«1 94| 4464 | 651 84 [ 274.57 3744 104 26
46.5 3019 842 10.63 1182 545 [4296| 45.85 | 701.07 [ 304 16 |38.51) 118 89
1.S.D. (041 | 017 0.15 024 009 [0320] 033 | 1503 | 438 [0.19] 2.56
Potassinm levels (kg/fed)
24 2613 668 9.08 10 00 436 |4085| 43.26 | 596.77 [ 24297 3846 9345
36 2726 734 989 1094 487 4191 44.57 (6531527276 B742 10336
48 2881 790 1025 | 1181 544 |4294| 4580 | 699 86 | 305357 P65Y 111 81
L.S.D. |053] 01l 013 011l 009 o014 | 014 6.03 305 |009] 2.15

*L.S.D. at 0.003 level.

Effect of Phosphorus Application

It was observed a clear increase the P levels from 13.5 to 46.5 kg
P,Os/fed.; gradually increased all yield components for the plant height,
number of branches/plant. number of pods/plant, pods weight/plant, seed
weight/plant, 100-seed weight, shelling percentage, pods yield/fed., seed
yield/fed., oil percentage in sceds, and oil yield/fed. (Table 5). Since P
fertilization had promising effects on yield and yield components which
resulted in producing more pods, seeds and oil yields per unil area. Similar
results were obtained by Anton and Bassiem (1998), and El-Far and
Ramadan (2000) who indicated that increasing P levels was always induced
the increasing in yield and yield parameters of peanut. This can be explained
as the phosphorus mineral encourages the cell division and cell elongation
in the meristematic region of the plant. besides the nitrogen fixation. The
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increase in vegetative growth owing to P application induced more pods/
plant production and improved seed weight. In this respect, maximum pod
weight/ plant up to 11.82 gm / plant was recorded with application of 45.5
kg P,Os /fed., however it was 18.44 % higher over the control (15.5 kg P,0s
/fed.) These elTects could be reflected in overall yield of crop, recording the
highest pods yield/ fed, seed yield/ fed. and oil yield/ fed. by 701.07 kg,
304.16 kg and 118.89 kg with 46.5 kg P,Os /fed , being 17.46%, 25.39% and
32.25% higher over the control treatment (15.5 kg P,0s /fed.), respectively
(Table3). The results are in accordance with Malumdar er o/, (2001).who
mentioned that application of P significantly increased seed oil percentage of
peanul and also the application of 31 and 46.5 kg P.Os /fed., increased of the
seed oil percentage in peanut significantly as compared with 15.5 kg P,0s
This increase represents 2.55% and 5.48%, respectively. Shelling percentage
increased significantly with 46.5 kg P,0s /fed. by 5.87 % over 15.5 kg P,0s
/fed. (Table 5). Observed improvement in the yield of peanut was atiributed
to the increase of P application which resulted in root development. These
results agreed with and verified by Samanta ef al. (1993) and Rao e al.
(2002).

Effect of Potassium Application

Levels of potassium fertilizer had a highly significant effect on all
studied traits for the plant height, number of branches/plant, number of
pods/plant, pods weight/plant, seed weight/plant, 100-seed weight, shelling
percentage, pod yield/fed., seed vield/fed., seed oil %, and oil yield/fed.
(Table 5).This effect can be explained as ils essential role in growth and
establishment of peanut plants. In addition, this mineral has an important rate
of the plants as a part and funclioning of enzymes in all plant biological
processes, which leads to increasing yield components. In this respect, Patra
el al. (1995) and Nasr-Alla et al. (1998), are in agreement with and verified
these results. Researchers found that potassium application proved o be
highly beneficial for plants in general and shelling percentage. pod and seed
yields/fed. which, gradually increased with K level increased from 24 1o 36
and 48 kg K,0O/fed. This increases represent 5.87%, 17.27%, 25.76% 19.7%
in combined data for both seasons. Obtained results followed the same
patterns of other yield attributes confirmed the vital role of K element in
growth and improvements ol producltivity of peanut. Such results may due to
adequacy of K applicd that in turn favors the plant growth and productivity
of peanut. These results means that soil K content is not [airly enough for the
requirements of peanut under such conditions. Similar results were obtained
by Ahmed and Zeidan (2001). and Darwish e/ al. (2002).

Application of 48 kg K,O/fed. gave the highest values of all
investigated yield and yield components (Table 5). But, Dahdouh (1999) and
Ali and Mowalfy (2003) indicated that increasing polassium [lertilizer rate
from 24 to 48 kg K,O/fed. induced a signilicant reduction of oil percentage
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in seeds on sandy soil. Researcher attributed such decrement for oil
percentage {rom the sceds to the dilution effect including increase of seed
size and weight. In this connection. Anton and Bassiem (1998) stated that
seed oil percentage slightly incrcased when peanut plants received high
value of K fertilizer at the rate of 48 kg K,O/fed.
Effect of Interaction Between Varieties and Phosphorus

Table (6) indicates that plant height, number of pods/plant. 100-seed
weight and shelling percentage increased significantly as 32.94, 11.72. 44.58
and 47.74% for Ismailia-1 when phosphorus fertilizer dosage increased to
46.5 kg P>Os/fed. But number of branches/plant, pod weight/plant, seed
weight/plant, pod yield/fed., seed yield/fed., seed oil percentage, and oil
yield/fed. were not significantly affected by this interaction trcatment
compared with the others (Giza-5 and Giza-6 adopted in this study).
Obtained results revealed that phosphorus fertilization highly significantly
increase the shelling percentage for all varieties as 44.09%. 45.71% and
47.74% from Giza-5, Giza-6 and Ismailia-1 respectively. The highest
shelling percentage was obtained from 46.5 kg P,Os/ fed. fertilization and
the lowest shelling percentage was obtained from 155 kg P,O+ fed.
fertilization (Table 6). This point indicates that phosphorus has a vital role
for increasing seeds weight on pod. Results were verified by Ali er al. (1995)
and El-shahat (2001) who found that plants of Ismailia-1 variety could
significantly surpass those of the other two varicties under study. Such
results indicated that a greater efficiency in Ismailia-1 for the utilizing of
phosphorus as compared with another two varieties (Giza-5 and Giza-6)
under the environmental conditions of this study. All obtained results were
agreed with Ali (1990) and Patra ef al. (1996) and Migawer ¢f al. (2001).
TABLE (6). Effect of interaction between varieties and phosphorus

fertilizer on yield and yield components of peanut plants
under the saline conditions at El- Sheakh Zowied.

- I’Iu;splmlus Plant Nu::llm Number | Pod Seed :":; el 04 | Seed o ] ol
Rfasistics c\c!s hetghitenbranches nI ' werglit \\.ea!:lul beight % = -_\n;lll vield ol "a .}Jcld
(kg fed) plant pods/plantplani{zmiplam(gm (&) ke fed ke Ted ky ted
153 2191 531 75 8067 350 [3939[ 4118 [ 52116 ] 19995 |34 75| 70 04
Giza s 3l 2409 670 LRE 963 413 (40 17] 4295 | 37793 | 231 32 (33 79 8347
65 2699 733 9.54 10 56 467 (4128 44.09 {62870 | 260 76 |37 14| 97 51
155 2612 692 § 50 1018 448 [40064] 4375 [ol0 50| 248 91 [36 T6) 9242
Giza 6 3ln 274 L} 1n.02 1108 191 4224 4471 | 63879] 276 27 |37 70| 103 27
16 3 363 870 10 63 1200 332 [H501[ 4571 [T1576 | 31062 |38 48] 120 68
155 2631 775 968 1ov 404 1237 121 [ 63584278 81 38 01f 107 03
fumailia-1 30 24945 B o2 1ol 1515 367 (43421 4621 | TISS | 316 12 3889 12104
A6 5 KRR | 920 1172 _l: 20 0o 16 H 351 4774 | 758 T4 31109 |39 91] 138 48
LSD 070 NS 020 NS NS O3] 057 | NS NS INS | NS
*L.S.D.at 0.05 level. N.S.= not significant
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Effect of Interaction Between Varieties and Potassium
Pods weight/plant, seed weight/plant, 100-seed weight, shelling
percentage, pods yield/fed., seed yicld/fed., seed oil percentage. and oil
yicld/fed. increased significantly (13.03 gm , 6.24 gm . 44.41 gm 47.62 %,
762.21 kg /fed.,349.49 kg /led.,37.90 %.,132.46 kg/fed.) respectively for the
investigated varieties by increasing potassium application rate up 10 48 kg
K,O/fed., While plant height, number of branches/plant and number of
pods/plant were not significantly, 31.09 c¢m, 9.09 branches/plant, 11.35
pods/plant affected (Table7). Ismailia-1 showed greater positive response
regarding (he studied paramelers if compared with Giza-5 and Giza-6 in
respect of the highest values for the mentioned parameters(Table7). Seed oil
percentage did not follow a clear trend regarding its response but pods, seed
and oil yields /fed. were found to be higher in  Ismailia-1 than other
cultivars. In addition, Ismailia-1 had the highest pod, seed and seed oil
yields/fed. in response to application of 48 kg K,O /fed. fertilization has
been given the highest values for examined yicld and yield components and
the increases happened gradually with 24 to 36 and 48 kg K,O/fed. (Table7).
Obtained results agreed with Ahmed and Zeidan (2001). Migawer ef al.
(2001) and Abd-Alla (2004).
TABLE (7). Effect of interaction between varieties and potassium
fertilizer on yicld and yield components of peanut plants
under the saline conditions at EI-Sheakh Zowied.

. , . 100- .
), 1].. l\ \ " I\ L} Sce L} s .
Peanut lnll?fs:um I] Ig:;l TII'I‘IT;'."fI um[lm I-".‘|] ’ \‘ca.lll‘ seed [Shellimg hl);ll \mr: Seed .(’II
Victic] levels  [hen | eanches 0 werght/ | wenght! R ywld | vield |, | yield
(kg/fed) | (em) plant wods plantplan( gm)plant(gm (£m) bye/led whpided hy/led
24 2319 579 795 881 in 307 | 4188 | 527 89| 206 34 3677 78 87
Giza 5 30 2379 651 860 97 A08 [ A028 | 1282 | 58852232 16 [3587] 8404
48 26.00 706 8 90 10 28 452 | 149 | 4382 |old 38| 25553 38 UPJ 88 1
24 2673 735 919 1005 | 435 | 4098 | 4328 [ 59921 ] 242 84 |38 5:] 93 06
Giza 6 ib 2812 79 1001 109 SO 4199 [ 490 [ 6629427929 [37 58 105 88
48 2935 8 3 1014 1211 555 42092 14597 | 72501 | 31360 o 7Y 11541
24 247 798 10 0% 12 501 [ 425114463 |ood 2027971 Hooy 11199
Ismailin
I 16 29 R7 852 1097 oo | 582 L3 a5 [ 4599 | 71098 | 306 82 B8 82} 120 1o
13 3lov 909 1135 13 03 020 AL | 47062 | 702 21| 34949 [37 900 132 4o
.S D NS NS NS 018 013 D21 024 | 1ols | $29 Jule] 372
*1.S.D. at 0.05 level. N.S.= not signilicant

Effect of Interaction Between Phosphorus and Potassium

Under sandy soil conditions. peanut requires P and K fertilizers 1o
improve its dry matter pods production and its quality. Obtained data in table
(8) indicate that the effect ol interaction between phosphorus and potassium
fertilization rates on yield and yield components of peanut are significant for
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L00-seed weight, shelling percentage, seed yield/fed., seed oil pereentage

and oil vield/Ted. Generally, it was observed that increasing the levels ol

both nutrient elements markedly increased all the examined plant growth
traits. The highest values ol these paramelers were recorded with the
apphication ol the highest rates of both elements. Therelore, the highest
vilues of 100- seed weight (44,10 gm), shelling percentage (47.09%). seed
vield (341,47 kg/ted.) and Oil yield (128.02 kg/fed.) were achieved by high
level of 48 kg KyO/fed. when 46.5 kg P,O«/fed. was applied. Otherwise, low
levels of both fertilizers produced the lowest values of 100- seed weight,
shelling, percentage, seed yield fed. and oil yield/fed.(Table 8). On the other
hand, observed results showed that increasing K level tended 1o decrease
significantly seed oil%. However, the lowest seed oil % was obtained by
high level of K 48 kg K O /fed. The highest oil yield/ fed. was achieved by
the hiph level of K 48 kg K,O by Yakadri ef al (1992). In this connection,
Anton and  Bassiem  (1998) reported  that  pods  weight/plant,  sced
weightplant, straw weight/plant and  100-seed weight traits reached 1o
maximum in response (o the highest application rates lor all nutrients. These
results attributed 1o the benelicial simultancous effect of P and K an both
inoculums activity (rhizobium) and plant growth. These effects showed up in
the Torm of enhanced growth parameters. Migawer ¢f «f (2001) and Ali and
Mowaly (2003) reported similar results. However, Dahdouh (1999), in sandy
soil. proved that feeding peanut plants with 24, 36 up to 48 kg K>O/fed.
indicated a signilicant decrement in oil percentage of peanut seeds. On the
other hand, increasing P application rate proved 1o increase oil yield
(kp/fed.) signilicantly according to Anton and Bassiem (1998), This may due
(o the increase in P application from 30 to 50 kg P,O¢/fed. combined with
the application ol d8 kg K,O/fed. which inereased seed oil content ol peanul
(Table 8).This can be explained on the basis of that increasing P and K
together activated the formation of both amino and fatty acids.
TABLE (8). Effeet of interaction between phosphorus and potassium
fertilizers on yield and yicld components of peanut plants
_under the saline conditions at El-Sheakh Zowied,

'l'lul'-|l||u|mL'nluu‘mu 1"lant Runaige [ b Pod Sead e . Peud Seadd nl
levels levels | hewlt "‘“::lhm h:: ; wenrht | wenehy/ \“':r-‘lll \I'l;"""" yiehl | vield :;‘:'| vl
(hptedy | (e ded) | temn '"hm‘ '"h"" plantigmyplantiyn) ‘t:-:-nl. " ik ted ke ted el
2o [ aon | s | o | akr e [ azen [saesn | 20000 |37 ] w0

154 1 281 [ 607 | B86 | 1000 | 422 Jan7s [ 4303 [S0s 75 [ 20081 [ 3617 | SE K
M 2606 ) TR ] 926 f 10K | R3[| 4173 ) A033 |00 270 61|35 68 ] Do 65

w0 | asee | 732 ez [ roes | ass [ aose | x| 5o ox | aaos [0 | i
K] W 2699 | 779 | wos | w090 | qoe [ 198 | 4477 Jestar] 275037 0] i g
A8 | 2SKS | ORAL [ MOAR ] VIRY ) OSA2 ] 1299 ] 439K [ 70281 f Wlod | 659 10] du
21 M3 770 | vve | 10Kl FBO [ 0070 [ 4488 643 1] 2o 30 ] 947 | Jon 0
16 s Y 028 K42 1079 | 1183 A ROX LIS 706027 302 00 317117 18
s [ oarss ]l omos foas | | oeos |aae [ azen [rsers e [ e ok

1S olns s s s NS e [Ty | s [ow | o

LS At 0.05 level. NS not sigmificant I
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Effect of Interaction Among Varieties, Phosphorus and Polassium
Data obtained for the interaction among the three tested factors
(varieties X phosphorus X potassium) are depicted in Table (9). The results
indicate that such interaction had a significant influence on the average
number of branches/plant (9.85) and shelling percentage(49.47 %) in
Ismailia-1. Enhanced values of yield were obtained in response to fertilizer
treatment 46.5 kg P,05/fed. and 48 kg K,O/fed. plants of Ismailia-1 variety
significantly surpassed the other two varieties of Giza-5 and Giza-6
regarding the utilization of both phosphorus and potassium under the
environmental conditions of this study at EI-Sheakh Zowied in North Sinai.
The Ismailia-1 peanut variety proved to be promising in the study area,
especially under saline irrigation water conditions.
TABLE (9). Effect of interaction among varietics, phosphorus and
potassium fertilizers on yield and yield components of
peanut plants under the saline conditions at El- Sheakh

Zowied.
Number I 00-
I’hosphomsPotassiny Plant Numbet od Seed I s Pod | Seed |, 0il
Peanut s of wverght seed Shelling Sced

levels levels It af pads weght: | vield | vield viekl

hatetiey R - hranches plant = weighll % g SR (11
(kfed) | (hgfed) | (em) plant plant(gm) ke Ted Yhg/ted he'led

plant {gm) (gm) )

M 2178) 485 725 | 810 350 [3845( J0.58 (48043 | 18152 35 63 6d.od
155 i 2087 520 705 | 874 I8 |39 23] 4120 | 52537 199.08 [34 70, 69 90
48 2307] 588 788 [ 918 303 048] 4265 | 55167 [ 21885 [31.000 7441
24 2257 583 782 | 880 3069|3895 4187 | 52813 | 206 68 [30.537] 75 38
Giza 3 510 30 23701 695 862 | 9.82 422 |40.15] 4290 | 58982 (23392 [1577] 8422
48 26.00) 732 889 11027] 455 [4142[ 4408 |61585 25335 RS 03| 8875
24 25221 068 877 | 9063 | 417 (3982 4320 (5691023103538 ll] 8802
9

46.5 36 (26821 739 | 973 11067 474 [4145) 4437 | 04137 | 262 87 37 13| 9502
48 28903 797 1011 | 1138 510 [42358] 4472 | 67563 | 28838 [36 20{ 104 30
4 2497 612 827 [ 917 ] 391 [5975( 248 | 54798 | 214 20 [37.53] 8030
155 36 |2007| 68 914 11022 450 (40068 4387 061305 | 25075 o 73] 02 83
48 2733 784 A8 (1114 ] 5.01 [4150] 44.83 [670 15| 281 .88 o0 101 48
24 2017 780 929 1003 428 |4122] 4315 |39387[241.93 I8 a7] 93 33
Gira 6 ile 300 27221 807 [ 10 1104 | 499 (4222|4498 | 058 12 |278.00 37 o0 105 28
8 [2895] 868 [ 1004 |12.17] 545 |-1328] 4598 [ 72540 30887 [360 83| 113.76
R 2005] 807 1001 (1094 485 [4197] 4420 | 635772372 40 [39 50 107 60
165 36 |3107) 893 [ 1074 [ 1200 5352 [4307| J383 [71705|309.13 38 400 119 52
48 3177 9N 119 1303 ] 618 [4398] 47.08 | 774047 | 35032 |37 53] 13147
M 2527 T4 879 [1017| 440 [4155] 43 10 | oo 00| 253 25 koo 98 77
155 306 2058 799 | 981 1104 489 4233 4403 (0371727208 [37 97 103 92
48 2777 8§21 1043 (1207 554 [4522] 4550 [ 71335 [ 31110 37 05] 115 26
M 2823 828 [ 1039|1126 SOR |42350] 453 | 07283128353 oo 11347
Taenulis-1 310 36 007 834 [ 119 (1213 500 [J348] 042 | 71540 [ 31317 fson) 12197
48 3155) 922 | 1147 [1306| 628 (44 28) 4788 | 708 18| 351 67 3790 135 28
2 30921 85 |10 I 555 [A3AR) 1025 | 71077 | 302,35 N HJ 124 20

465 36 32070 922 [ 1rvo [1281] 601 [4153] 4752 [ 70038 | 33522 [0 sH| 134 a0
48 3395 985 | 1205 [ 1395 691 [A5 T3] 4947 | 80508 | 38572 [38 75| 149 40
LSD Ny [ o032 I ns NSNS INS o2 | NS | NS NS NS
*L.S.D. at 0.05 level. N.S.= not significant
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